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® Insert for lining articles of clothing. 

© The invention herein is directed to providing a 
strong unrformly welded seam in new inserts for 
articles of clothing, that are easily slidable over the 
inner protective lining of the clothing. 
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FIELD OF THE INVENTION 



The present invention relates to a watertight 
insert for lining articles of clothing, in particular 
gloves, shoes and caps, and to methods for pro- 
ducing it. 



BACKGROUND OF THE INVENTION 



Watertight but water vapor-permeable mem- 
brane material exists which has been used increas- 
ingly in recent years for the production of water- 
tight articles of clothing. Due to its vapor per- 
meability it results In pleasant wearing properties. 
Such membrane material Is made, for example, of 
expanded microporous polytetrafluoroethylene 
(usually abbreviated to PTFE). 

More recently, such membrane material has 
also been used for producing watertight articles of 
clothing such as shoes, gloves and caps. Such 
articles of clothing are lined on the inside at least 
partly with a functional layer consisting of such 
membrane material. 

These inserts have a seam that follows the 
contour of the desired article. These seams are a 
problem because they are potential sites of water 
penetration. For this reason a watertight insert for 
clothing is conventioneilly produced by rolling two 
membrane films off separate supply rolls and di- 
recting them superimposed into a welding unit 
where they are welded together by means of a 
welding form along a contour path corresponding 
approximately to the contour of the article of cloth- 
ing. Since this kind of insert is initially a two- 
dimensional structure, it is oversized so that the 
part of the body to be clothed, for example the 
hand in the case of a glove, fits into the insert 
comfortably enough. 

It has turned out that the welding seams of 
such inserts are mechanical weak points which can 
tear if the inserts are handled inexpertly during 
production of the corresponding clothing. 

Glove production shall be taken as an example. 
The insert having an outer contour corresponding 
to the finished glove is usually placed over a rough 
wooden model of a hand or a wooden model with 
liner material already on it. Some of these inner 
lining materials include insulations that exhibit fric- 
tion between the two surtaces. It often happens that 
these two actions are pertormed too vigorously so 
that the insert tears at the welding seam. In particu- 
lar when tearing occurs during the placing of the 
outer covering of the glove, it goes unnoticed. But 



also when the insert is accidentally placed over the 
wooden model of the hand in such a way that two 
fingers of the wooden model go into one and the 
same finger of the insert, this may over strain the 
5 watertight insert and cause a tear at its welding 
seam. 



SUMMARY OF THE INVENTION 

10 

The invention herein is directed to inserts of 
articles of clothing and to providing a strong uni- 
formly welded seam in the inserts and to providing 
75 inserts that easily slide over an inner protective 
lining of the glove. 

The process aspect of the invention comprises: 

1 ) laminating a sheet of porous polymeric mem- 
brane that is breathable but waterproof and that 

20 is coated with a hydrophillc polymer, to a sheet 
of textile material by using a discontinuous ad- 
hesive of a thermoplastic polymer, 

2) placing two of said laminates together to form 
a layered structure with the sheets of textile 

25 material adjacent one another in abutting rela- 
tionship. 

3) bonding said laminates together along a con- 
tour path by causing the thermoplastic adhesive 
polymer to flow together through the textile ma- 

30 terial layers of each laminate. 

The product aspect of the Invention comprises 
a waterproof insert for lining the interior of con- 
toured articles of clothing, which comprises: 
two superimposed layers, each of which is a lami- 

35 nate composed of a sheet of porous polymeric 
membrane that is breathable but waterproof and is 
coated with a hydrophillc polymer, said layers be- 
ing laminated by a discontinuous adhesive of ther- 
moplastic (remeltable) polymer to a sheet of a 

40 textile material, 

said laminates being superimposed so that the 
sheets of textile material are in adjacent, abutting 
relationship, 

said laminates being joined along that portion of 
45 the laminates that lie in a path that follows the 
contour of the article of clothing, 
said joining being achieved by the presence of said 
adhesive throughout the area of the textile materi- 
als of each laminate adjacent the contour path and 
50 by interconnection of the adhesive from each lami- 
nate at the abutting surface of the textile material. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Rgure 1 shows a glove insert looking down from 
the top where the heavy line represents the 
contour path. 

Figure 2a shows a cross-section of the insert in 
a "separated" form before the two laminates are 
bonded together along the contouring path. 
Figure 2b shows a cross-section of the insert 
after bonding has taken place along the contour 
path. 

Rgure 3 depicts schematically the preparation 

of laminates used in the invention. 

Figure 4 depicts a top view of a typical sealing 

die used to bond two laminates to form the 

contoured seam on the insert. 

Rgure 5 depicts the die in position to bond the 

adjacent layers of laminated material. 

DETAILED DESCRIPTION OF THE INVENTION 



The waterproof breathable porous polymeric 
membrane is preferably an expanded porous PTFE 
membrane, such as is described in U.S. patents 
3,953,566 and 4,187.390. or a microporous 
polyolefm or the like. Preferably the membrane will 
be expanded porous PTFE. For the inserts of the 
invention the membrane weight is preferably 10 
gm. per square yard to 25 gm. per square yard. By 
"breathable" is meant that the material permits 
water vapor to be transferred through it. but is 
impermeable to liquid water (waterproof). 

The hydrophilic polymer is preferably a 
breathable polyether polyurethane coating or a per- 
fluorosulphonic. These coatings on the porous 
breathable membrane are more fully described in 
USP 4.194.041. 

The textile material may be a woven, non- 
woven or knit or the like. It provides abrasion 
resistance to the porous membrane. It provides 
non-blockiness to the lanninate. and aids in insert- 
ing the insert into a glove. It also provides dimen- 
sional stability to the insert. The preferred textile 
material is non-woven and has a weight of between 
5.6 grnVsquare yard to 28 gmVsquare yard. The air 
flow capability or porosity through the textile ma- 
terial should be adequate enough for the adhesive 
to flow easily through it. The preferred textile ma- 
terial should also be thin so that the thickness of 
this substrate is totally encapsulated by the adhe- 
sive. Preferred thickness is less than 10 mils, more 
prefen^d is less than 5 nnils. The prefen^ed textile 
materials are made of polyester, nylon, and the 
like. 

The adhesive adheres the textile fabric to the 
porous membrane/hydrophiltc coating (composite) 
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and is used to adhere the two laminates together at 
the contour seam by flowing through the open 
spaces (pores) in the textile fabric. The adhesive 
can be either a "breathable" or a nonbreathable 
5 adhesive as described in USP 4.532.316. Prefer- 
ably the adhesive will have a weight of between 7 
and 40 gm. per square yard. The adhesive can be 
a polyester adhesive or a polyurethane adhesive. 
The adhesive is activated by thermal, high- 
w frequency or ultrasonic energy, which causes the 
adhesive to melt. Pressure and the inherent liquid- 
proof nature of the membrane are both utilized to 
cause the melted adhesive to flow through the 
textile material and adhere to adhesive flowing 
15 through the textile material in the other laminate. 

The adhesive can be applied to the membrane 
in a discontinous (or dot) pattern by a solvent 
technique or by hot melt techniques. For hot melt 
application, extrusion or drum unloading delivery 
20 can be employed with a lamination line as shown in 
Figure 3. 

Preferably the adhesive will have a melting 
point t>etween 40 and 200 *C. It also preferably will 
have a low viscosity at or above the melt point to 

25 aid flow through the textile material. 

To produce the Inserts of the invention, the 
adhesive is applied in a discontinuous fashion to 
the coated side of the porous coated membrane 
and then the textile material bonded to form a 

30 laminate. Two laminates are then placed together 
and then the adhesive is activated along the con- 
tour path, preferably using a sealing die. The type 
of activiation will depend on the adhesive. Most 
commonly, the remeltable adhesive will be one that 

as is heat activated. On activation around the contour, 
the adhesive in each laminate melts and flows 
inwardly through the textile material of each layer 
until the remeltable adhesive from each laminate 
meets and bonds with itself to form a solid strong 

40 bond. 

Refenring now to Rgure 1. a glove insert is 
depicted shown from the top. The contour line is 
shown by heavy line 19 . 

Figure 2a showslhe insert of the invention in 

45 separated form before the two laminates are sealed 
along the contour path. The porous membranes are 
shown by 1 and 1\ the breathable adhesive by 2 
and 2\ and the textile material by 3 and 3^ 

Rgure 2b shows the same insert as in 2a, but 

50 after the heat activation step. Four 4 depicts those 
portions of the textile material through which the 
adhesive passes on melting, and has bonded to 
itself. The adhesive meets at the interface of the 
textile material of each laminate to form a strong 

55 bond. 

An advantage of this invention is that the adhe- 
sive bonds to itself in a very thin coating without 
leaving an excessive residue at the interface on the 

3 
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surface of 3 and 3\ This contrasts to applying 
adhesive in the form of a bead between the lami- 
nates which can leave a thick seam area of the 
point of seal. Also, by stamping and bonding the 
entire contour at the same time, the production 
speed is greatly enhanced. 

EXAMPLE 1 



The adhesive was prepared as follows: 
23.45 gms. of MOI (4, 4i-dlphenylmethane 
diisocyanate) was charged to a reactor at 50 C 
then 23.45 gms. of 1000 molecular weight poly- 
(oxytetramethyiene) glycol was added to the reac- 
tor, followed by 46.90 gms. of 2000 molecular 
weight poly(oxytetramethylene) glycol. The reaction 
was allowed to go to completion as determined by 
% NCO titration. Then, 2.82 gms. of 1, 4-butanediol 
was added and stirred for 10 minutes followed by 
addition of 3.38 gms. of octadecanol and stirred for 
15 minutes. The reaction mass was then dumped 
into a container. 

Microporous expanded polytetrafluoroethyiene 
(PTFE) obtained from W. L. Gore 8t Associates was 
first coated with a hydrophilic layer of polyurethane 
(8-12 gms7sq. yd.) as described in USP 4.194.041 
to prevent the micropores from getting contami- 
nated with impurities such as sweat, etc. To this 
coated side of the resulting composite 4 was ap- 
plied a layer of the polyurethane adhesive 3 (8-30 
gms/sq. yd.) in a discontinuous (dot) pattefn, and 
before this adhesive completely solidified a thin 
layer of 14 gms./sq. yd. weight textile fabric 5 , 
non-woven, trade name Lutrabond, was bonded to 
it to make a laminated structure, which was wound 
on roll 8. Rolls 1 and 2 aid in guiding the materials 
through out the process. Hot melt adhesive was 
applied with doctor blade 6 . 

Two such laminated layers were put on top of 
each other with the textile fabric sides facing each 
other and using a heated die in the form of a glove, 
a glove was prepared by heating the die to 230* C 
and closing the press for 1 second. Rgures 4 and 
5 depict this step. Die 23 contains heating element 
22 . Element 22 is constructed to fit the contour 
line of the glove. 23 represents the die base or 
support while 22 is the heated die element. The die 
is placed on tf^ two laminates 20 and 21 . The die 
is heated effecting sealing ofihe two laminates 
along the contour path. Thus, a glove insert is 
obtained. 

The glove insert so formed was found very 
easy to slide over a glove form. The glove was 
tested as follows: peel strength (at break) was 5.54 
pounds, and the MVTR was 5700 gm7meter2/24 
hours. 



Peel strength was determined by using a stan- 
dard Instron tester using one inch wide specimens 
at 50% strain rate. 

MVTR was determined as described in U.S. 
5 serial number 252,832 filed October 3, 1988, al- 
lowed April 6, 1989 in the name of P. M. Crosby 
using sodium chloride as the salt. 



10 Claims 

1. A waterproof insert for lining the interior of 
contoured articles of clothing, which comprises: 
two superimposed layers, each of which is a lami- 

75 nate composed of a 

a) a sheet of porous polymeric membrane and. 

b) a sheet of a textile material, 

said porous polymeric membrane being breathable 
but waterproof and being coated with a breathable 
20 hydrophilic polymer, said sheets being laminated 
by a discontinuous adhesive of thermoplastic poly- 
mer, 

said laminates being superimposed so that the 
sheets of textile material are in adjacent, abutting 

25 relationship, 

said laminates being joined along that portion of 
the laminates that lie in a path that follows the 
contour of the article of clothing, 
said joining being achieved by the presence of said 

30 adhesive throughout the area of the textile materi- 
als of each laminate adjacent the contour path and 
by interconnection of the adhesive from each lami- 
nate at the abutting surface of the textile material. 

2. The insert of Claim 1 wherein the porous mem- 
35 brane is expanded polytetrafluoroethyiene. 

3. The insert of claim 1 or 2 wherein the textile 
material is a non-woven. 

4. The insert of claim 1 . 2 or 3 wherein the adhe- 
sive is a polyurethane. 

40 5. Process for manufacturing a waterproof insert 
according to claim 1 comprising the following 
steps: 

1) laminating a sheet of porous polymeric mem- 
brane that is breathable but waterproof and is 

45 coated with a breathable hydrophilic polymer to 
a sheet of textile material by using a disconti- 
nuous adhesive of a thermoplastic polymer, 

2) placing two of said laminates together to form 
a layered structure with the sheets of textile 

50 material adjacent one another in abutting rela- 
tionship, 

3) txDnding said laminates together along a con- 
tour path by causing the breathable thermoplas- 
tic adhesive polymer to flow together through 

55 the textile material layers of each laminate. 

6. Process of Claim 5 wherein the porous mem- 
brane is expanded polytetrafluoroethyiene. 

7. Process of claim 5 or 6 wherein the textile 
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material is a non-woven. 

8. Process of claim 5, 6 or 7 wherein the adhesive 
is a polyurethane. 

9. Process of claim 8 wherein the adhesive is 
caused to flow by applying heat to the layered s 
laminates. 
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Figure 2 

Figure 2 a 





Figure 2b 
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Figure 4 
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® Insert for lining articles of clothing. 

@ A waterproof insert for lining the interior of con- 
toured articles of clothing is described, which com- 
prises two superimposed layers, each of which is a 
laminate composed of a sheet of porous polymeric 
membrane (1, 1*) and a sheet of textile material (3. 
3*). the said sheet of polymeric membrane being 
breathable but waterproof and coated with a breatha- 
ble, hydrophilic polymer. The sheets are laminated 
by means of a discontinuous adhesive (2, 2') and the 
layers are joined to form a uniformly welded seam. 
The inserts slide easily over the inner protective 
lining of the article of clothing. 
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